Fatty liver disease (FLD) can be a precondition for other liver pathology including cholangiocarcinoma (CCA). Diabetes mellitus (DM) has been suggested in some studies to be a risk factor for FLD as well as cancers, including cholangiocellular carcinoma; however, there are currently very few studies on FLD in DM subjects, although the rate of FLD continues to increase annually. To determine the association between DM and FLD ultrasonographic data were analyzed from the Cholangiocarcinoma Screening and Care Program (CASCAP), in northeast Thailand. DM was reported by the subjects based on the CASCAP health questionnaire. Factors that were associated with FLD were determined by prevalence, odds ratio (ORs) and its 95% confidence intervals (CIs) using multiple logistic regression. There were 45,263 subjects with a mean age of 53.46 (±9.25) years. FLD was found in 36.3% of DM subjects but only in 20.7% of non-DM subjects. The association between DM and FLD was adjusted for all other factors including gender, age, education level, relatives diagnosed with CCA, smoking, alcohol consumption, and hepatitis B and C. The risk of DM in subjects having FLD was highly significant compared with the non-DM subjects (OR 2.13; 95%CI: 1.92 to 2.35; p-value < 0.001). Thus DM is significantly associated with FLD which in turn may facilitate the development of several diseases including CCA. DM should be taken into consideration in future ultrasonic investigations of FLD and CCA.
Introduction
Fatty liver disease (FLD) may be present in over 30% of general population in Western countries (Browning et al., 2004; Loomba and Sanyal, 2013) whereas the ranges of prevalence from 6% up to 25% in Asian populations (Fan, 2007) , with high rates especially in males. The prevalence of FLD has increased in the general population in Japan, there was 41% in males and 17.7% in females (Eguchi et al., 2012) .
FLD is classified as alcoholic fatty liver disease (AFLD) (O'Shea et al., 2010) and non-alcoholic fatty liver disease (NAFLD), both can be a precondition for other liver pathology including cholangiocarcinoma (CCA) (Shaib et al., 2005; Welzel et al., 2007a; Welzel et al., 2007b) . There were many causes of FLD include gender, age, body mass index (BMI), smoking status, alcohol drinking, hepatitis B and/or C virus, hypertension, including diabetes mellitus (DM) (Fan et al., 2005; Cheung and Sanyal, 2008; Leite et al., 2009; Kim et al., Hu et al., 2012; Wong et al., 2012; Yan et al., 2013; Xiao et al., 2014) . DM patients were high prevalence of ultrasonographic FLD (Leite et al., 2009) and DM also link to several types of cancer including cholangiocarcinoma (CCA) (Jing et al., 2012) . CCA was usually fatal, northeast Thailand-very important common cancer, although the rate of FLD continues to increase annually. The prevalence of DM among adults will be increase 69% between 2010 and 2030 in developing countries (Shaw et al., 2010) . It is an established risk factor for liver cancer, including CCA (Adami et al., 1996; Hsing et al., 2008; Shebl et al., 2011; Mohammad-Alizadeh et al., 2012; Palmer and Patel, 2012; Wu et al., 2013) .
RESEARCH ARTICLE

Association between Diabetes Mellitus and Fatty Liver
Diabetes is common in Thailand (9.6% of Thai people) (Aekplakorn et al., 2003) . The incidence of type 1 DM in children in northeast Thailand was only 1.27 per 100,000 in 2005 (Deerochanawong and Ferrario, 2013) . DM has been suggested in some studies to be a risk factor for FLD. For example, the result of study in 1,069 hospitalized patients with type 2 DM conducted by Yan et al. (2013) has been found the rate of FLD based on ultrasonography was 56.7%, and also study of NAFLD in patients with type 2 DM conducted by Leite et al. (2009) shown the prevalence of ultrasonographic NAFLD was 69.4% as well as the study was to investigate associations between combinations of BMI categories plus NAFLD and DM among Korean adults conducted by Kim et al. (2011) have been show the prevalence of NAFLD was highest in subjects with DM (87.9%).
There are currently very few studies on FLD in DM subjects. This is particularly true for the northeast of Thailand in spite of the fact that CCA has its highest incidence worldwide in this area and FLD is an associated factor.
This study aims at determining the association between DM, FLD and CCA in North-East Thailand.
Materials and Methods
Study design
This cohort study was conducted at 9 tertiary care hospitals in northeast Thailand. They are the main public hospitals in the region and part of the Cholangiocarcinoma Screening and Care Program (CASCAP, www.cascap. in.th). These hospitals provided care for most of the CCA patients in the region. All CCA patients clinically diagnosed since February 2014 were enrolled. Patients were diagnosed and treated according to routine, real world clinical practice of participating hospitals. All patients were followed and provided with either clinical or palliative care depending on the stage of the disease. Treatment outcomes were recorded. The follow-up was, unless scheduled otherwise, every 3 to 6 months depending on the patient's condition. The present paper selected all subjects enrolled in the CASCAP database from 2013 -2014. Subjects with incomplete information of data were excluded. A total of 45,263 subjects were included in the analysis.
Study population
A total of 84,435 subjects agreed to participate in the CASCAP study. All were resident in the northeast of Thailand. Figure 1 shows the selection process used to determine the 45,263 subjects included in this study.
Factors used to characterize the subjects
Demographic characteristics of DM and non-DM subjects were gender, age, education levels, occupation, relatives with diagnosed CCA, smoking, degree of alcohol consumption, hepatitis B and/or C infection, and hypertension. These factors are considered biologically and sociologically relevant or show a univariate relationship with FLD.
Ethical consideration
This study was conduct according to the International Conference of Harmonization (ICH), Good Clinical Practice (GCP) guidelines and the Declaration of Helsinki. The final study protocol and the final version of the Written Informed Consent were approved by Khon Kaen University Ethics Committee (HE581015).
Data analysis
Demographic characteristics of DM and non-DM subjects were described using frequency and percentage for categorical data such as gender, age group, education levels, occupation, relatives with diagnosed CCA, smoking, degree of alcohol consumption, have had hepatitis B and C, and hypertension. To describe continuous data such as the age of subjects mean, standard deviation, median, minimum, and maximum were used.
Prevalence of FLD was calculated and percentage of the prevalence was computed based on a normal approximation to the binomial distribution. Simple logistic regression was used to investigate factors associated with FLD, as determined by crude odd ratio (OR) and their 95% confidence interval (CI) for each factor. DOI:http://dx.doi.org/10.7314/APJCP.2015.16.9 
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Multiple logistic regression was used to investigate factors associated with FLD, as determined by adjusted ORs and their 95% CIs. This analysis was adjusted for the factors indicated above.
All test statistics were two-tailed and a p-value of less than 0.05 was considered statistically significant. All analyses were performed by using STATA version 10 (StataCorp, 2007).
Results
Demographic characteristics
There were 45,263 subjects with a mean age of 53.46 (±9.25) ranging from 40 to 99 years. More than half were Excluded due to incomplete information n = 1,069
Excluded due to incomplete information n = 38,103! female (57.7%), and most had finished primary school (74.4%) and worked as farmers (77.5%) ( Table 1) . From 45,263 subjects, the overall prevalence of FLD was 21.3%. FLD was found in 36.3% of DM subjects but only in 20.7% of non-DM subjects. The association between DM and FLD from a crude analysis using simple logistic regression was highly significant compared with the non-DM subjects (OR=2.19, 95% CI: 1.98 to 2.41; p-value <0.001) (Table 2 and Figure 2) . Other factors showing a significant association were gender, with females being more affected, age with a progressively increasing odds ratio until the age of 55-59, higher level of education meant a higher risk, occupation with sedentary occupations being more affected, relatives diagnosed with CCA, smoking, alcohol consumption and hypertension.
Using multiple logistic regression, the association between DM and FLD was adjusted for all other factors including gender, age, education level, relatives with diagnosed CCA, smoking, alcohol consumption, and hepatitis B and/or C infection. The risk of DM subjects :http://dx.doi.org/10.7314/APJCP.2015.16.9 
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having FLD remained highly significant compared with the non-DM subjects (OR=2.13, 95%CI: 1.92 to 2.35; p-value <0.001) (Table 3 and Figure 3) . The other factors remained significant, although alcohol consumption switched to a positive association. Exclusion of occupation and hypertension lead to a higher odds ratio for the association between DM and FLD: the exclusion of other factors did not change the odds ratio.
Discussion
Prevalence of FLD among CCA risk groups in northeast Thailand was 21.3%, which is lower than the prevalence of 42% in a healthy westernized Chinese population (Fung et al., 2014) and the prevalence of 27.3% of in South Korea (Jeong et al., 2013) . We found that the prevalence of FLD was high among DM patients (36.3%). Our results are consistent with a previous study of 400 type 2 diabetic patients in Brazil, which showed a high prevalence of associated NAFLD (Leite et al., 2009) , and with a second study which found that the rate of FLD was 56.7% as diagnosed by ultrasound in 882 type 2 DM patients from China (Yan et al., 2013) .
For the factors that were associated with FLD, we found that the risk of DM subjects having FLD was highly significant (adjusted OR 2.13; 95% CI: 1.92 -2.35; p-value < 0.001). This is similar to a study which examined the factors associated with FLD in Shanghai employees and showed that type 2 DM was a metabolic risk factor for FLD (Hu et al., 2012) . It is also similar to a cross-sectional study among university faculty and staff in Chengdu, China, which showed that DM was associated with NAFLD (Shi et al., 2012) .
From our crude analysis, we also found that alcohol consumption was a mildly protective factor, but when adjusted for all other factors, alcohol consumption switched to become a risk factor; although this risk was not significant being only 2% higher compared with non-alcohol consumers. We also found that as age increases, the risk of FLD also increased up until the age group 55-59, but declined at the age of 60+ years. This is similar to a study which determine the prevalence and risk factors of FLD in young and middle-aged population in Southwestern China and showed that the prevalence of FLD increased along with age and older age was related to FLD (Xiao et al., 2014) .
Smoking scored as a protective factor against FLD (adjusted OR 0.85; 95%CI: 0.79 -0.91; p-value <0.001), which is not consistent with a previous study from Finland which showed that for young adults there was a strong association between these two factors (Suomela et al., 2014) .
We also found that the risk of FDL increased with the level of education. The factor that was most associated with FLD was an education level higher than a bachelor's degree (adjusted OR 2.27; 95%CI: 1.66 -3.10; p-value < 0.001) which is consistent with a previous study in African Americans in the United States which found that education was associated with NAFLD in this population (Foster et al., 2013) . This may be related to the different eating habits of socio-economically better of graduates compared to, for example, the farming community. However, for other factors that was non-significant, our study found in hepatitis B and/or C infection.
Our data on FLD among DM patients highlight a health problem that cannot be ignored. Surveillance and early diagnosis would make possible the implementation of measures aimed at achieving a substantial reduction in the prevalence of disease among DM patients. This study was conducted on a large, heterogeneous population across northeast of Thailand providing a cross section of cultural, socio-economic and environmental factors. It is a good representation of the population of northeast Thailand as a whole.
One potential problem with the study is that the demographic information was derived from subject questionnaires which are potentially biased as a medical diagnosis was not confirmed for HB, HC and DM. This could lead to an underestimate as some subjects may not willing to disclose such results (Silva, 1999) .
Despite these limitations, our data, based on a very large sample size, strongly indicate that DM is significantly associated with FLD, which in turn may facilitate the development of several diseases including CCA. Early detection of FLD by routine screening provides the possibility of reducing the prevalence of this disease in DM patients. Thus, DM should be taken into consideration in future ultrasonic investigations of FLD and CCA. 
